A contributing factor towards initial increases in U.K broadband residential subscriber numbers was considered due to strong competition amongst Internet Service Providers (ISPs) and a substantial reduction in the monthly subscription fee. These factors have now stabilized and are therefore less likely to contribute towards further increases in broadband adoption. However, the diffusion literature suggests that economic factor alone cannot determine adoption rates of an innovation. 8 Similarly, Brown and Venkatesh 2 argued, "when determining the demand of an innovation it is important to consider whether or not price is the most important barrier to household adoption and whether other barriers exist that are currently being ignored." It would therefore appear that there are human, organisation, technical and financial factors associated with broadband adoption, with Sawyer et al., 9 explaining that, "The differential rates of use and growth, coupled with geographic disparity, suggests that understanding broadband and mobile connectivity is a complex milieu."
In seeking to better understand homogenous adoption and use of broadband, the authors will focus on factors other than subscription fee levels that are well understood by the commercial sector sales and marketing. Instead, the authors will examine the factors for understanding broadband adoption decisions at a household consumer level. We present the findings from a robustly administered broadband consumer survey that examined drivers and barriers of broadband adoption in the United Kingdom through exploring factors such as relative advantage, utilitarian outcomes, hedonic outcomes, social influence, knowledge, skills and resources.
In the study presented by Brown and Venkatesh, 2 it was suggested that a different combination of factors are likely to be salient for different adopter categories (such as innovator-2.5%, early
Internet via narrowband at home or else other places such as the office or in educational institutions. Therefore, such individuals are expected to have a strong perception of knowledge, as well having the skills required to use broadband. 8 In other words, skill and knowledge should be considered less of a salient factor for adopters of broadband.
Perceived Resources. Innovation literature suggests that the innovator adopters-13.5%, early majority-34%, late majority-34% and laggards-16%). 2, 8 According to OECD statistics 6 broadband adoption in the UK (13.5 subscribers per 100 inhabitants) is in transition from early adopters to an early majority stage. This is also the case for many other European countries, such as Austria, Germany and France, and similarly for the United States of America. We proffer that factors likely to be salient for this adoption category are relative advantage, utilitarian outcomes, social influence and resources. Hereafter, we briefly describe our assumption about factors included in this study and their definitions and items as presented in Table 1 .
Relative Advantage. This factor is considered as an important predictor for determining the rate of adoption. 8 After launching an innovation to market, the time uncertainty period about its relative advantage become less as the consumers becomes more aware about its benefits, impact and usefulness. 8 Therefore, it is likely that the information about relative advantage of broadband has been diffused through social networks. 8 Hence, we propose relative advantage as a salient factor for consumer adoption of broadband.
Utilitarian Outcomes. This factor is associated with the utility of benefits that can be obtained from broadband and to know for what purpose the consumer of the innovation can exploit it in the household environment. 2, 3 The authors therefore propose utilitarian outcomes as a salient factor for understanding broadband adoption.
Hedonic Outcomes. This factor is related with the entertainment utility of the broadband. 2, 3 It is propagated that the perceived hedonic outcome of both broadband and narrowband adoption is less likely to be a salient factor. A possible reason for this is the recent legal restriction against freeloading of music from the Internet. Freeloading and peer-to-peer online sharing of music is considered similar to software piracy. 1 A study that examined the relationship between regulations, information technologies and human behaviour found that regulation does affect the human behaviour of file sharing in peer-topeer application environments. 4 Therefore, such legal regulation is likely to inhibit consumers to realise entertainment potential of broadband.
Social Influence. Innovation literature suggest that later adopters are likely to wait for innovation to be well established in the market place and supported by positive messages from their peers before taking any decision to adopt. Hence, we expect social influence to be a salient factor in the adoption of broadband.
2, 3, 8
Knowledge and Skill. Broadband consumers are likely to have used the factor definition of factor/List of detaiLed factor
relative advantage (ra)
The degree to which broadband Internet is perceived as being better than its predecessor narrowband Internet
Broadband has an advantage over dial-up because it offers faster access to Internet Broadband has an advantage over dial-up because it provides faster download of files from Internet
Broadband has an advantage over dial-up because it offers an always-on access to Internet Broadband has an advantage over dial-up because it frees up the phone line whilst connected to the Internet
utilitarian outcomes (uo)
The extent to which using broadband enhances the effectiveness of household activities 2, 3 .
Broadband can be useful to find educational materials and accessing library resources at home
Broadband can be useful for distance learning
Broadband can be helpful to perform work/job-related tasks at home Subscribing to broadband is compatible with most aspects of my everyday life overall broadband will be useful to me and other members in the family
hedonic outcomes (ho)
The pleasure derived from broadband use 2, 3 I will enjoy using broadband to listen to and download music I will enjoy using broadband to watch to and download movies I will enjoy using broadband to play online games I will enjoy using broadband to play online gambling/casino
social influence (si)
The extent to which members of a social network such as friends and family influence one another behaviour 2, 3 My friends think that I should subscribe to (or continue the current subscription) broadband at home
My colleagues think that I should subscribe to (or continue the current subscription) broadband
My family members think that I should subscribe to (or continue the current subscription) to broadband
resources (r)
Resources is defined as the perceived level of resources when subscribing to broadband 2, 3, 8 My annual household income level is enough to afford subscribing to broadband It is not too costly to purchase a new computer or to upgrade my old computer
It is not too costly for me to subscribe to broadband at its current subscription fee I would be able to subscribe to broadband if I wanted to Broadband Adopters vs. Non-adopters. For all seven factors described above we expect that broadband adopters will have a significantly higher perception on aforementioned factors than non-adopters (i.e. narrowband consumers and respondents with no Internet access at home).
Knowledge (K)
To examine the assumptions presented, we undertook a nationwide household postal survey. The data were collected employing a self-administered postal questionnaire with close-ended, multiple and 7 point Likert scale type questions. To protect against bias and to ensure the veracity of data generated, numerous check-questions were embedded within the questionnaire. The approach of developing and validating the instrument that was employed to collect data in this research was similar to previous study 5 that was focused upon instrument development process. We sent a covering letter, questionnaire and a pre-paid return envelop to 1600 randomly selected households in the U.K. 358 respondents completed the entire questionnaire and returned usable responses that help us to obtain response rate of about 22.4%. This was after excluding 25 responses that were unusable due to incomplete responses and undelivered due to change of address. Of the 358 respondents, 207 represented the adopters of broadband and 151 the non-adopters. Of the 151 non-adopters category, 101 had a narrowband connection and 50 stated that they do not have any means of Internet access at home. Table 2 illustrates the percentage of respondents who rated each factor equal or above 5 on the 7-point scale. The Findings suggest that the respondents considered relative advantage as the most salient factor whilst hedonic outcomes were considered as being the least important reason when subscribing to broadband.
empirical findings
Relative Advantage. 97% of subscribers to broadband and 90% of narrowband subscribers agreed that the advantages offered by broadband over narrowband as being important when considering subscription. In contrast, only 80% of respondents from noaccess category agreed that relative advantage is an important one if a decision about broadband subscription was being taken. Overall, the largest percentage of respondents from both adopter and non-adopter categories considered it important, which makes it the first salient factor amongst seven examined in this study.
Utilitarian Outcomes. Third largest percentage (86.5%) of broadband consumers considered utilitarian outcomes an important factor when making adoption decisions. Non-adopters including both narrowband consumers (62.4%) and respondents with no-access (54%) considered it an important factor.
Hedonic Outcomes. Least percentage of survey respondents from both adopter (17.9%) and non-adopter categories including narrowband consumers (14.9%) and respondents with no access (24%) agreed that the hedonic use of broadband is an important factor for making adoption decisions. This suggests that from the perspective of both adopters and non-adopters, hedonic outcomes are the least salient factor for making adoption decisions.
Social Influence. 56.5% of subscribers agreed that social influence is an important factor when making broadband subscription decisions. Comparatively, less percentage of respondents from narrowband (41.6%) and no-access (34%) categories considered it an important factor.
Perceived Resources. 76.3% of broadband consumers perceived that subscription fee is not a problem, and that they have sufficient financial resources. Hence, it is not a barrier for them to subscribe to broadband. Contrastingly, 51.5% of narrowband consumers and only 30% of respondents of the no-access category perceived that subscription fee was not a problem and they have resources to subscribe. Data therefore suggests that this factor is salient for the future adoption of broadband.
Knowledge and Skills. 82.6% of broadband consumers and 72.3% of narrowband consumers but only 60% of respondents with no-Internet access at home agreed that they have the requisite knowledge about benefits that broadband offers. Hence, it would appear to be more salient for non-adopters than adopters. 93.2% of broadband and 86.1% of narrowband consumers but only 78% of respondents with noInternet access at home agreed that Table 2 . Factors salient to consumers of broadband, narrowband and respondents with no access in UK households of high-speed access and a reduction in subscription fee to increase its consumer base. Our findings suggest that there are a number of factors other than speed of Internet and subscription fee that are perceived by the consumer as being important, and in some cases more so that speed and cost. Therefore, it is vital for the broadband industry to target potential consumers including narrowband subscribers and those with no-Internet access through not only reducing subscription fee and increasing access speed but also by convincing them of it's usefulness for the purpose of household and entertainment utility.
they have sufficient skill to use the Internet and hence, it is not a barrier that might inhibit broadband adoption. Table 2 also provides the results of the ANOVA, which tested the significance of difference among three groups (broadband, narrowband and no access categories) on seven factors included in the study. The findings indicate that with the exception of hedonic outcomes, respondents from three groups differ significantly on the mean score for the remaining six factors.
implications for the isPs
The findings presented in this paper raise a number of issues, with implications emerging that prove imperative in assisting both policy makers and ISPs during their strategy to increase consumer adoption of broadband. The effort of ISPs to increase and sustain broadband subscriber numbers needs to focus on the factors most salient to potential consumers (narrowband consumers and respondents with noaccess). For example, since relative advantage is found to be the strongest factor, it suggests that ISPs should provide broadband services to consumers in such a package that would illustrate a clear advantage in terms of both speed and access convenience, over narrowband connection. However, strategies of some ISPs is to reduce the price but also cap the speed, which may erode the relative advantage perceived by the consumer and therefore, in effect, counteract a strategy of increasing penetration.
All three groups of consumers considered utilitarian outcomes as an important factor for adopting broadband. However, the percentage of consumers from narrowband and no-access categories considering it important is lesser than the broadband ones. This indicates that non-adopters are not fully aware of the usefulness of broadband for household purposes and hence, they are slow in adopting it. Therefore, marketing strategies by ISPs should be pitched to inform consumers about usefulness of broadband for household and individual purposes. This should complement current trends of attracting consumers by a reduction in subscription fee, which alone may not work for much longer, as the consumer group that is sensitive to this factor is reaching saturation point.
Although broadband has the potential to offer strong medium of entertainment (streaming and downloading music and movie) to consumers, the least percentage of respondents considered hedonic outcome as an important factor when considering the subscription of broadband. A possible reason could be the regulations surrounding the free downloading of files. Similar to usefulness, consumers also should be made aware about recent regulations and, the available entertainment services. Advertising campaigns from both ISPs and content providers should aim to develop positive attitude of consumers towards paid entertainment services and applications utilizing broadband for high-speed connectivity.
Perceived resources to subscribe broadband is also an important factor for both narrowband consumers and respondents with no-Internet access. This has implications for both ISPs and policy makers, where for instance, ISPs have to think about more consumer centric services and, alternative price plans so that all consumers who want to subscribe to broadband services would be able to do so. Policy makers have to provide alternative access points for broadband access where lower income groups can use high speed Internet. It may help to increase behavioural intention to adopt broadband and therefore encourage overall adoption and diffusion rates as well as motivating eparticipation and thus, supporting the erosion of the digital divide. Findings presented indicate that the majority of respondents from all three groups possess a higher perception of skill and knowledge about the benefits of broadband. This suggests that these two factors have less of a salient role in inhibiting broadband adoption, hence, less attention is required by policy makers in these two areas.
conclusion
We examined seven factors extrapolated from the literature to better understand the reasons motivating the adoption of broadband by household consumers. Findings illustrate that adopters and non-adopters differs in terms of factors that they think are important for making decision to subscribe broadband. The highly competitive UK broadband industry has largely pursued a strategy
